Mössbauer spectra underwent some modifications und eventually became as shown in the figure: they consist of four components -three magnetic sextets (with CS (mm/s) 0.539 (7) Index ranges Index ranges -8 < h < 9, -10 < h < 10, -17 < h < 18, -2 < k < 2, -11 < k < 10, -18 < k < 18, -8 < l < 9 -3 < l < 3 -3 < l < 3 The absence of orthorhombic symmetry can be clearly demonstrated by considering sets of candidate reflections 13l (l = 1, 2, … 7) with the following equivalents: 13l, -1-3l, 13-l and -1-3-l. Supplementary   Figure 2a shows that the -1-31 and 13-1 reflections have larger d-spacings than the 131 and -1-3-1 ones.
Reflections collected
There is a perfect match in d-spacings between Friedel mates (131 and -1-3-1 / -1-31 and 13-1)
indicating negligible effects of strain created by the DAC.
A verification of the monoclinic unit cell using a similar approach was hindered due to the lack of equivalent reflections for the particular symmetry defined by the specific orientation of the crystal in the DAC. Therefore we refined the unit cell based on the available reflections without symmetry constraints, i.e., a triclinic cell. As a result the alpha and beta angles show systematic scatter from 90° of about 0. Table 2 ). Evidence for the existence of the HPFe 3 O 4 phase at even higher P,T conditions was found in our independent experiments on siderite (FeCO 3 ). By studying products of its decomposition after treatment at 70(1) GPa and 2400(100) K, we identified reflections in the XRD pattern that belong to HP-Fe 3 O 4 .
Upon heating at 80(1) GPa and 2950(100) we observed formation of a new phase with hexagonal unit cell (space group P-62m, No. #189). Structure solution from the single-crystal data revealed that the phase is a new iron oxide with composition Fe 25 O 32 (Supplementary Table 2 ). Similar to iron oxides belonging to the nFeO·mFe 2 O 3 homological series, Fe 25 O 32 is a quasi-two-dimensional structure constructed of parallel columns of triangular face-shared prisms and edge-shared octahedra, but has in additional columns of edge-shared one-capped prisms (Fig. 1g ).
